Abstract. MR findings of a patient with hemolytic uremic syndrome involving the CNS are described. Abnormal high signal intensity on T2-weighted images combined with swelling in the lentiform nucleus, posterior limb of internal capsule, external capsule bilaterally, and left extreme capsule was shown on initial MR; a small low signal intensity in the left putamen on T1-and T2-weighted images and generalized atrophy in the area of high signal intensity on previous T2-weighted images was shown on follow-up MR. These findings indicate infarct with focal hemorrhage, which is one of the histopathologicat features of CNS complication in hemolytic uremic syndrome.
Case report
A boy aged 2 year 4 months presented with bloody diarrhea, oliguria, and generalized edema for 3 days, and generalized tonic-clonic seizure developed just before admission. On physical examination, he was pale, tachypneic, dehydrated, febrile, drowsy, lethargic, and insensitive to pain. Petechial hemorrhages were present in the perioral area. The laboratory examination showed WBC count, 23 500/ml; hemoglobin, 5.3 g/dl; platelet count, 14,000/ml; serum sodium, 125 mEq/1; serum potassium, 4.8 mEq/1; serum blood urea nitrogen, 106 mg/dl; serum creatinine, 5.4 mg/dl. Peripheral blood smear revealed anisopoikilocytes, schistocytes, and spherocytes. Clinical diagnosis was hemolytic uremic syndrome.
The patient became progressively oliguric, requiring hemodialysis. Renal ultrasonogram obtained 3 days after admission showed increased size of both kidneys, and hyperechogenicity in renal cortex (Fig. 1) . CT performed on the same day showed bilateral low-attenuation lesions in the basal ganglia, internal capsule, and external capsule (Fig.2) . His hemoglobin dropped to 3.6 g/dl, and packed RBCs were transfused. Generalized tonic-clonic seizures frequently occurred, and were controlled with anti-convnlsant therapy. On the 4 th day after admission, hypertension (145/ 95 mmHg) and right hemiplegia developed. MR obtained 5 days after admission showed abnormal high signal intensity combined with swelling on T2-weighted images which was hypointense on Tl-weighted images, in the lentiform nucleus, posterior limb of internal capsule, external capsule bilaterally, and left extreme capsule (Fig. 3) . Supportive therapy including hemodialysis was performed. The renal and neurologic status gradually stabilized, and the blood pressure normalized 10 days after admission. One month later, clinically only mild motor weakness of the right hand
Correspondence to: I.-O. Kim was noted, and follow-up MR showed a small area of low signal intensity in the left putamen on T1-and T2-weighted images, and generalized atrophy in the area of high signal intensity on previous T2-weighted images (Fig. 4) . Two months after admission, all nenrologic symptoms and signs disappeared.
Discussion
Hemolytic uremic syndrome is a multiorgan disorder characterized by the presence of microangiopathic hemolytic anemia, thrombocytopenia, and acute oliguric or anuric renal failure. It is the most common cause of acute renal faiIure in young children and the incidence is increasing. It was initially believed to be a renal disorder with secondary hematological manifestations, but recent studies indicate that this syndrome should be classified as a systemic disease. The primary event in pathogenesis of this syndrome appears to be capillary and endothelial injury in the kidney that results in microangiopathic anemia from mechanical damage to the red blood cells as they pass through the altered vasculature. Extrarenal involvement may include CNS manifestations, colitis, diabetes mellitus, and rhabdomyolysis. Neurologic complications affect 20-50 % of patients and indicate a worse prognosis, with increased mortality and morbidity [1, 2] . The neurophysiological basis for neurological complication is not obvious. Cimoli et al. [3] reported that female gender, prolonged use of an anti-motility pharmacological agent, and an increased hemoglobin level were associated with an increased risk for developing a neurologic manifestation. Neuropathologic findings of the syndrome have been reported in several series and include hemorrhagic or bland infarction in both large and small vessels, hypoxic changes, and cerebral edema [1, [4] [5] [6] .
Two cases involving basal ganglia with MR findings have been reported. DiMario et al. [7] found punctate loci of high signal intensity in the caudate nucleus, putamen, and globus pallidus, which they ascribed to subacute hemorrhagic infarction, and large non-hemorrhagic infarction in the posterior right parietal and occipital lobes. James and William [8] described brain MR findings of a 2 1/2-year-old boy, showing bilateral lesions in basal ganglia that had increased signal intensity on T1- (Fig. 1) , shows low-attenuation lesions in basal ganglia, internal capsule and external capsule Fig.3 a,b . MR images obtained 5 days after admission, a T1-weighted axial image shows low signal intensity in basal ganglia, posterior limb of internal capsule, external capsule bilaterally, and left extreme capsule, b T2-weighted axial image shows increased signal intensity in the same areas Fig. 4 a, b . Follow-up MR images obtained i month after Fig. 3 . a, b T1-and T2-weighted axial images show a small ovoid low signal intensity lesion in left putamen and generalized atrophy in the involved sites of previous MR images (Fig. 3) and T2-weighted images and a large non-hemorrhagic infarction on the right posterior parieto-occipital lobe. In our case, CT performed 3 days after admission showed brain swelling in the basal ganglia, internal capsule and external capsule, and hemorrhage was not noted (Fig. 2) . M R performed 2 days later showed high signal intensity lesions in basal ganglia, internal capsule, external capsule, and extreme capsule, combined with swelling (Fig. 3) , and follow-up M R performed i month later showed a small area of low signal intensity in the left putamen and generalized atrophy (Fig. 4) . Although we have no histologic correlation for this case, these findings are consistent with infarct with focal hemorrhage due to hypoxic damage initially, resulting in hemosiderin deposit in the left putamen and generalized atrophy in involving sites on follow-up. Hemorrhagic and non-hemorrhagic infarct have been reported in autopsy series of patients with hemolytic uremic syndrome [4] . In conclusion, infarct with focal hemorrhage in the basal ganglia, internal, external, and extreme capsule is one of the CNS manifestations of hemolytic uremic syndrome.
